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(54) A pressure regulator 

(57) A pressure regulator suitable for use as a 
breathing demand valve in self-contained breathing 
equipment comprising a first chamber (31 ) incorporating 
an inlet port (29,30) having an inlet valve (36) therein, 
^preferably in the~fo7frfbf a poppefvalve "and biasecfso" 
as to seal of the inlet port, and separated from a second 
chamber by a diaphragm (6). The diaphragm co-oper- 
ates with the end of a stem (3) extending from the poppet 
valve member (36) of the inlet valve such that, upon in- 
halation by the user, the diaphragm (6) is deflected to- 
wards the inlet valve and exerts a force on the poppet 
valve stem sufficient to open the poppet valve and, upon 



exhalation by the user, the diaphragm (6) is deflected 
away form the inlet valve so that the diaphragm no long- 
er contacts the end of the poppet valve stem and the 
inlet valve closes. A baffle plate (9) is positioned in be- 
tweerTthlTdiaphragrh ancTinlef valve so "as~to prevent, 
when the inlet valve is open, a portion of the pressurised 
fluid flow from impinging upon the underside of the dia- 
phragm and tending to close the inlet valve. Optionally, 
the end of the diaphragm may incorporate an exhaust 
port to ambient, which, when the inlet valve is opened, 
is sealed by the end of the poppet valve stem sealabiy 
engaging with a valve seat around the exhaust port. 
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Description 



[0001] THIS INVENTION RELATES to a pressure 
regulator, particularly suitable for use as a breathing de- 
mand valve system, in, for example, diving, rescue, es- 5 
cape and resuscitation equipment. 
[0002] There are many cases in which the need to 
breathe depends upon a source of air, or other breath- 
able gas, stored at a high pressure in a cylinder or bottle. 
The specific storage pressures of such gases varies ac- 10 
cording to the nature of the gas and the particular appli- 
cation but, as a general rule, the stored gas pressure 
may vary between 1,800 psi (1.2 x 10 7 Pa) and 4,500 
psi (3.1 x 1 0 7 Pa). In order to bring the stored gas pres- 
sure to a useable level, a high pressure regulator is usu- *5 
ally mounted on the cylinder to provide an output (set) 
pressure of the order of 60- 105 psi (4.1 x 10 5 - 7.2 x 
10 5 Pa ), dependant upon the application and the par- 
ticular manufacturer's design. The medium level output 
from the high pressure, or first stage, unit is applied to 20 
some form of breathing valve system. 
[0003] Such a breathing valve system, or demand 
valve, may be provided with a diaphragm, which typical- 
ly actuates some form of inlet valve to allow flow of the 
medium level gas pressure, supplied from the high pres- 25 
sure regulator, to the mouth of the user. The inlet valve 
in many established designs is an unbalanced poppet 
valve, which is held closed against the supply pressure 
through the action of a light spring and is opened by de- 
flection of the diaphragm acting against the spring. Con- 30 
"version ally, in ordeTtTobtaih power "gain from this de^ 
sign form, a long lever is employed to operate the inlet 
valve, transmitting the thrust due to the deflection of the 
diaphragm. Known variations include manual adjust- 
ment of the valve aperture and/or opening pressure, to 35 
suit different operating requirements or conditions. 
[0004] A disadvantage of the lever actuating design 
described above is that, due to inevitable manufacturing 
tolerance variations in the various components, some 
selective assembly and adjustments are necessary in 40 
order to tune the function of the valve unit so as to be 
within acceptable performance limits. 
[0005] GB 2298026 discloses an alternative arrange- 
ment for a breathing valve system, in which the inlet 
valve is in a pressure balanced module. The module in- 45 
corporates an inlet poppet valve which is as nearly per- 
fectly balanced as is reasonable under good quality 
manufacturing tolerances and conditions, so that the 
poppet valve can be opened directly by the thrust due 
to the deflection of a suitably sized diaphragm, without so 
the need for any form of lever arrangement. 
[0006] In the arrangement of GB 2298026, in order to 
actuate the opening of the inlet valve directly, the dia- 
phragm is positioned opposite, and faces, the inlet valve 
such that, upon deflection, the diaphragm is urged 55 
against the stem of the inlet poppet valve so as to move 
the stem axially and consequently open the valve. Ac- 
cordingly, when the valve is in an open position, a por- 



tion of the pressurised fluid flow through the valve im- 
pinges upon the underside of the diaphragm, tending to 
deflect the diaphragm in a direction away from the end 
of the poppet valve stem and thus tending to close the 
inlet valve, so that there is a negative feedback effect. 
For certain applications such as, for example, diving, 
there is a requirement for a relatively high maximum in- 
halation gas flow, with a predetermined inhalation suc- 
tion, such that the negative feedback effect described 
above is considerable, and a point may be reached 
whereby no matter how much suction force is applied to 
the diaphragm, virtually no change in the mass gas flow 
delivered to the user can take place. This is because the 
higher the gas flow through the inlet valve, the greater 
the reaction force on the diaphragm tending to close of 
the inlet valve and reduce the mass gas flow. 
[0007] It is an object of the present invention to pro- 
vide a demand valve system which mitigates the self- 
limiting pressure problem described above 
[0008] According to one aspect of the present inven- 
tion, there is provided a pressure regulator suitable for 
use as a breathing demand valve in various self-con- 
tained breathing apparatus, comprising a first chamber 
having an inlet port, the inlet port being connectable to 
the outlet of a pressurised fluid supply, an inlet valve be- 
ing positioned within the inlet port and biased so as to 
seal the first chamber from the pressurised fluid supply, 
wherein the opening of the inlet valve can be actuated 
by the thrust due to the deflection of a diaphragm posi- 
tioned so as to separate the first chamber from a second 
chamber,~a"baff le plate positioned in between the dia- 
phragm and inlet port reducing negative feedback to the 
flow rate through the first chamber by preventing a por- 
tion of the pressurised fluid flow released through the 
open inlet valve from impinging upon, and consequently 
deflecting, the diaphragm in a direction tending to close 
the inlet valve. 

[0009] For low pressure valve applications, it is known 
to provide breathing valve systems which employ a con- 
voluted diaphragm. The active part of the diaphragm 
can be made relatively thin and flexible, making for a 
sensitive diaphragm which is essential for an accurate, 
low pressure demand valve. The use of a convoluted 
diaphragm has the additional advantage that, unlike a 
flattype diaphragm, the effective area of a convoluted 
diaphragm is readily calculable, and is constant 
throughout its working range of movement. This feature 
provides functional predictability, which is essential for 
low pressure regulator applications. 
[0010] A problem in the use of diaphragms in any 
breathing demand valve application, and particularly 
where sensitive diaphragms are used, such as convo- 
luted diaphragms, is that of providing a means of clamp- 
ing and sealing the peripheral sealing flange of the dia- 
phragm, without subjecting the diaphragm to the effects 
of stress displacement likely to cause material distortion 
within the diaphragm body. 

[0011] Conventionally, the sealing flange is merely 
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clamped between two surfaces. In a known develop- 
ment, one or both of the clamping surfaces may be pro- 
vided with a series of annular grooves, into which flows 
some of the elastomeric material which forms the flange 
region of the diaphragm. The flow of material into these 
grooves serves to grip the flange region of the dia- 
phragm and increases the degree of sealing around the 
periphery of the diaphragm. However, the grooves only 
take up a proportion of the elastomeric flow in the flange 
region of the diaphragm and the remainder of the flow 
of elastomeric material, caused by the clamping, is into 
the main body of the diaphragm, which may distort the 
body of the diaphragm and compromise the sensitivity 
in the response of the diaphragm. 
[001 2J It is a further object of the present invention to 
provide a demand valve system employing a dia- 
phragm, means being provided to clamp the diaphragm 
while providing a substantial reduction in the transferral 
of the effects of stress displacement into the diaphragm, 
and consequent material distortion therein. 
[0013] According to another aspect of the present in- 
vention there is provided a pressure regulator suitable 
for use as a breathing demand valve in various self-con- 
tained breathing apparatus, comprising a primary cham- 
ber and a convoluted diaphragm, the diaphragm being 
mounted within the primary chamber so as to provide a 
fluid tight seal around the diaphragm rim, while isolating 
the convoluted section of the diaphragm from distortion 
effects due to rim clamping or sealing forces. 
[0014] Embodiments of the invention are described 
below by way of examp I e^itFreferen<^ToThe accom- 
panying drawings, in which: 

FIGURE 1 is a cross-sectional view of a first em- 
bodiment of a breathing demand valve according to 
the present invention, 

FIGURE 2 shows a cross-sectional view of a sec- 
ond embodiment of a breathing demand valve ac- 
cording to the present invention, 

FIGURE 3 shows a partial cross-sectional view of 
the diaphragm mounting arrangement in the breath- 
ing demand valves of Figures 1 and 2. 

FIGURE 4 shows a cross sectional view of a generic 
demand valve system according to the present in- 
vention. 

FIGURE 5 shows a cross section through the inlet 
valve module in the demand valves of Figures 1 , 2 
and 4. 

[0015] The breathing demand valve shown in Figure 
1 comprises a body 2, a cover 16 and a diaphragm 4 
clamped between the body 2 and the cover 16. A first 
chamber 31 is defined between the diaphragm 6 and 
the body 2 and a breathing connector tube 7 extends 



from this first chamber, for connection to a face mask or 
the like, for the supply of breathing gas to the latter. The 
breathing connector 7 may be furnished with a mouth- 
piece or, alternatively could be connected to a half mask 

5 or full mask (not shown for the sake of clarity). 

[001 6] There is defined between the diaphragm 6 and 
the cover 1 6 a second chamber 39 communicating with 
gas exhaust means. Thus this second chamber 39 is 
separated from the first chamber by the diaphragm 6 

10 and by a flange 4 (see below). 

[001 7] The body 2 has an inlet connection 30, for con- 
necting to a supply of pressurised breathing gas, not 
shown, and which inlet communicates with an inlet duct 
29. A threaded bore in body 2 extends from inlet duct 

15 29 to said first chamber and an inlet valve module 1 , of 
similar form to the valve module described in GB 
2298026, is screwed into the threaded bore. 
[0018] As explained in more detail below, the inlet 
valve module 1 incorporates an inlet valve member 36 

20 which carries the flange 4 referred to above and oper- 
ates to admit gas from duct 29 to said first chamber 
when the flange 4 is moved downwardly, (as viewed in 
figure 1 ), by deflection of the diaphragm 6 and operates 
to cut off the supply of gas from duct 29 to said first 

25 chamber when the flange is allowed to move upwardly, 
(as viewed in figure 1), by the diaphragm 6. 
[0019] Referring to figure 5, the inlet valve module 1 
comprises a pressure balanced inlet valve, in the form 
of a poppet valve, the module comprising a valve body 

30 34, which is threadedly engaged in the screw-threaded 
bore in body 27ahd~the valve" member 36 whichThas a~ 
shoulder 36a sealably engaging with a bead seat 37 
around a valve port 35 so as to seal the first chamber 
31, (Figure 1), on the low pressure side of the valve 

35 member 36, from the pressurised gas supply on the high 
pressure side of the valve member 36. The vafve mem- 
ber 36 may be biased towards the valve seat 37 by a 
light spring 38 or, if the valve is very slightly, and con- 
trollably, unbalanced, the biasing means may simply be 

40 the net pressure difference between the high and low 
pressure sides of the valve member. The inlet valve 
module 1 differs from that disclosed in GB 2298026 only 
in that it further incorporates a shroud cap 32, integral 
with body 34, and which, when the valve member 36 is 

45 in the open position, diverts the pressurised gas flow 
from the duct 29 through radial holes 33 located at the 
upper end of the hollow valve body 34, into the first 
chamber 31. 

[0020] The valve member 36 of the valve module 1 
so has a stem 3 which extends from the valve member and 
into the first chamber 31 along a central axis A of the 
screw threaded bore in body 2, the stem 3 carrying the 
flange 4 at its end remote from the body 34 of the valve 
module 1. 

55 [0021] The diaphragm 6 has a central aperture form- 
ing an exhaust port 10, and the diaphragm 6 has an elas- 
tomeric annulus surrounding the exhaust port 10 and 
forming a seat 5 which the upper side of the flange 4 
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can engage sealingly. 

[0022] In use, the user inhales through breathing con- 
nector tube 7, removing breathing gas from within the 
chamber 31. The consequent net pressure difference 
across the diaphragm causes deflection of the dia- 5 
phragm 6 towards the inlet valve module 1 which, in turn, 
urges the valve seat 5 against the flange 4 and causes 
the flange 4 with stem 3 and the poppet valve member 
to move downward, opening the inlet valve 1 and allow- 
ing air to flow through the inlet valve module into the 10 
chamber 31 and thence to the user. The working action 
of the demand valve is that of a highly sensitive breath 
operated reactive valve similar to a pressure regulator, 
except that the opening thrust is produced by inhalation 
by the user through the breathing connector, rather than 15 
a load spring, as is the case with a pressure regulator. 
[0023] When the user exhales, the pressure in thefirst 
chamber rises so that the diaphragm 6 moves upwards, 
(as viewed in Figure 1 ), separating from the flange 4 as 
the valve member in the inlet valve module 1 reaches 20 
its fully closed position, so that exhaled gas is allowed 
to flow to ambient via the exhaust port 1 0 and said sec- 
ond chamber 39. Exhalation gas passes to ambient 
through shrouded radial slots 20, which are provided in 
the top cover 1 6. A diverter cap 21 with an exhaust vent 25 
tube 23 is fitted over the top cover 16 to provide a 
means, when the valve is used for underwater applica- 
tions, of diverting bubbles of exhaled gas leaving via the 
slots 20, away from the face of the user. 
[0024] In the absence of the baffle plate provided in 30 
accordance with the~ invention, as described below" 
when the inlet valve 1 was in an open position, a portion 
of the pressurised gas flowing through the valve would 
impinge upon the underside of the diaphragm 6, tending 
to deflect the diaphragm in a direction away from the 35 
end of the poppet valve member and thus tending to 
close the inlet valve, so that there would be a negative 
feedback effect, as described in the introductory part of 
this specification. In order to avoid this effect, however, 
a rigid baffle plate 9 having a central aperture 40 is 40 
mounted across the first chamber, below, (as viewed in 
figure 1) and generally parallel with, the diaphragm 6. 
The stem 3 extends through the centra! aperture 40 in 
the baffle plate 9 and , at least in the closed position of 
the inlet valve 1 , the flange 4 is located above the baffle 45 
plate 9. The baffle plate 9 acts to deflect the pressurised 
gas entering the first chamber from the inlet valve mod- 
ule 1 , and which would otherwise impinge upon the un- 
derside of the diaphragm 6. Accordingly, the tendency 
for gas streams from the inlet valve to deflect the dia- so 
phragm 6 away from the end of the poppet valve stem 
3 and thus to close the inlet valve, is largely avoided. A 
Venturi tube 24, having an internal chamfer at its end 
opposite the baffle plate 9, is fitted into the baffle plate 
24 and extends downward from the baffle plate into the 55 
breathing connector tube 7, lying close to the wall of the 
connector tube. Venturi tube 24 tends to produce a pres- 
sure drop in the space between the diaphragm 6 and 



the baffle plate 9 in response to gas flow along the con- 
nector tube from the first chamber 31 , thereby counter- 
acting the negative feedback effect referred to. Further- 
more the effectiveness of the Venturi tube in this respect 
has been found to be enhanced if, as illustrated, the 
Venturi tube is located close to the wall of the connector 
tube 7. Thus, by contrast with what would be the situa- 
tion without the baffle plate 9 and the Venturi tube 24, 
an increase in gas outlet flow to the user tends to pro- 
duce a positive, rather than a negative feedback effect. 
[0025] Various subsidiary features of the demand 
valve of figure 1 are discussed briefly below. 
[0026] The diverter cap 21 is rotatable around axis A 
so as to be adjustable to suit the orientation of the user. 
The diverter cap is preferably made from an elastomeric 
material, so that it may be stretched over the outside of 
a clamp ring 1 7, and has an inwardly facing flange fitting 
around the underside of the clamp ring 1 7. The diverter 
cap 21 is held against movement along, and perpendic- 
ular to, axis A by centre boss 41 , through the engage- 
ment of inner bead 22, on diverter cap 21 , in correspond- 
ing grooves 42 on centre boss 41 . 
[0027] The diaphragm 6 comprises a central, gener- 
ally flat region around the exhaust port 10, a convoluted 
region around the flat region, adjacent the edges of the 
first and second chambers, and a flat peripheral region, 
surrounding the convoluted region, and a thicker edge 
portion or bead at the extreme periphery. The dia- 
phragm is retained by the flat peripheral region being 
clamped between a flange 15 of top cover 16, and an 
"opposing annular "end face of f he body 2. 
[0028] The assembly is held closed by the clamp ring 
17. A spacer ring 11 is interposed between the under- 
side of the diaphragm 6 and the edge region of the baffle 
plate 9, which is located between ring 1 1 and an oppos- 
ing shoulder of the body 2. 

[0029] Located in the centre of top cover 1 6 is a push 
button 18, which operates a purge mechanism for the 
purpose of clearing fluid from within the demand valve 
cavity. The push button is held in the non-operative con- 
dition by spring 12, and the purging function is effected 
through a pusher pin 19 acting on the top surface of 
flange 4. When it is required to operate the purge mech- 
anism, the user pushes down the pusher pin 19, which 
acts on the top surface of flange 4 and allows purge air 
to flow from the inlet valve module with the exhaust valve 
open, so that water which has accumulated in the body 
of the demand valve is purged to ambient whilst, at the 
same time, the pressure cannot build up to a dangerous 
level in the diver's lungs. 

[0030] Figure 2 shows an adaptation to the basic de- 
sign, suitable for self-contained breathing apparatus 
used for rescue purposes in contaminated atmos- 
pheres. It is a requirement in such applications that there 
is, at all times, within the face mask, an ambient pres- 
sure of 1 .9"Wg, and that breathing takes place when the 
suction applied by inhalation reduces the ambient pres- 
sure to no less than 0.5°Wg. In this way, some positive 
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pressure is maintained in the face mask, thus keeping 
out any contamination. Referring again to Figure 2, the 
ambient set pressure level is provided by a suitably low 
rated load spring 26, fitted above the diaphragm so as 
to produce a small deflection of the diaphragm towards 
the inlet valve and actuate opening of the inlet valve to 
a required degree. The load spring could be adjusted in 
some convenient manner so as to cause the required 
degree of opening of the inlet valve and set a basic am- 
bient set-pressure level as appropriate for a specific ap- 
plication. 

[0031] The demand valve of figure 2 is not provided 
with an exhaust valve arrangement. Instead of the ex- 
haust flange 4 of Figure 1 , a pusher 25 is mounted on 
the end of the poppet valve stem 3 and engages, in turn, 
directly with the underside of diaphragm 6. 
[0032] Upon exhalation by the user, heat exchange 
occurs between the users breath and the baffle plate 9. 
In order to maximise this heat exchange, the baffle plate 
and Venturi tube may be made from a good heat con- 
ducted such as aluminium. The intake of heat to the baf- 
fle plate from the exhaled breath is given back on inha- 
lation, making for more comfortable breathing and a re- 
duction in the risk of freezing. For the sake of clarity, the 
baffle plate 9 is shown as a plain disc but, for equipment 
required to operate in extreme conditions, it is envis- 
aged that the lower side of the baffle plate could be fur- 
nished with protrusions, which may in the form of radial 
vanes, in order to increase the heat transfer area. Sim- 
ilarly, the baffle plate may incorporate recesses in order 
to inc?ease~the heaf transfer area or a combination of 
both recesses and protrusions. 
[0033] Figure 3 shows an enlarged cross sectional 
view of the mounting means 55. A small peripheral rim 
13 is located around the extremity of the sealing flange 
of the diaphragm. The rim 13 has a width of around 
0.5-2mm, preferably 1 -1 .5mm, and fits into a groove 13. 
The groove is substantially rectangular, with part of the 
floor 56 of the groove being chamfered at an angle of 
around 30-4-degrees, preferably 35 degrees. The 
chamfered floor 56 of groove 1 4 provides a gentle wedg- 
ing action which retains the rim 13 within groove 14, pro- 
viding dynamic sealing around the periphery of the rim 
13 while retaining any wedging distortion in the rim 13 
and the groove 14. The wedging action is enhanced by 
the applied fluid pressure within the chamber 39 and 
provides a virtually stress free sealing of the periphery 
of rim 1 3 ensuring no significant flow of elastomeric ma- 
terial of the flange and convoluted sections of the dia- 
phragm. A spacer ring 11 is positioned below the dia- 
phragm flange (Figure 1) and forms the innermost wall 
of groove 14. The spacer ring also serves to provide ax- 
ial location of the baffle plate assembly by clamping the 
baffle plate against a spigot 57 formed in body 2. A pair 
of lugs, or some other convenient form, provides axial 
location of the baffle plate 9. 

[0034] Figure 4 shows a generic demand valve ac- 
cording to the present invention, which illustrates the 



working principle. The design incorporates a load spring 
28, which can be adjusted by knob 27. The area of the 
diaphragm and the load rate of the adjustment spring, 
along with the size and orientation of the inlet and outlet 
5 ports within the valve body, would be selected to suit the 
specific application. Such a design of pressure regulator 
could be used to control very low pressure gases, as 
low as, say, 1 "Wg. 

[0035] Figure 4 shows, for simplicity, a two-port valve 

10 configuration with no exhaust path to ambient. However, 
the arrangement can easily be modified to accommo- 
date three ports by adding an exhaust port to the centre 
of the diaphragm as previously described. Thus, suita- 
ble venting to atmosphere can be provided in a similar 

*s way to the demand valve illustrated in Figure 1 . Similar- 
ly, the arrangement of Figure 4 can easily be modified, 
by adding the required number of ports, so that the ex- 
haust gas is introduced into the chamber and pressu- 
rised gas is removed from the chamber through sepa- 

20 rate tubes or ports. 

[0036] Although the example illustrations are drawn 
and described in terms of two forms of low-pressure reg- 
ulators, the "Baffle Plate and Venturi" principle can be 
extended to the benefit of the design of high-pressure 

25 type regulators, where high flow performance may be 
required, under critical, or marginal, conditions. In such 
a case, for example the use of a high pressure, first 
stage regulator for use with breathing systems, the em- 
ployment of the baffle plate and Venturi tube will, by in- 

30 hibiting the feedback effect, tend to reduce the pressure 
drop in the static' set-pressure "setting under~heavy" 
breathing demand conditions. In these, systems, the re- 
sultant more stable pressure supply leads directly to a 
better working function. 

35 [0037] In the present specification "comprise" means 
"includes or consists of and "comprising" means "in- 
cluding or consisting of. 

[0038] The features disclosed in the foregoing de- 
scription, or the following claims, or the accompanying 

40 drawings, expressed in their specific forms or in terms 
of a means for performing the disclosed function, or a 
method or process for attaining the disclosed result, as 
appropriate, may, separately, or in any combination of 
such features, be utilised for realising the invention in 

45 diverse forms thereof. 



Claims 

50 1. A pressure regulator suitable for use as a breathing 
demand valve in various self-contained breathing 
apparatus, comprising a first chamber having an in- 
let port, the inlet port being connectable to the outlet 
of a pressurised fluid supply, an inlet valve being 

55 positioned within the inlet port and biased so as to 
seal the chamber from the pressurised fluid supply, 
wherein the opening of the inlet valve can be actu- 
ated by the thrust due to the deflection of a dia- 
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phragm positioned so as to separate the first cham- 
ber from a second chamber, a baffle plate posi- 
tioned in between the diaphragm and inlet port re- 
ducing negative feedback to the flow rate through 
the first chamber by preventin g a po rtion of the pres- 5 
surised fluid flow released through the open inlet 
valve from impinging upon, and tending to deflect, 
the diaphragm in a direction tending to close the in- 
let valve. 

10 

2. A pressure regulator according to claim 1 , wherein 
the thrust due to deflection of the diaphragm is suf- 
ficiently large to actuate opening of the inlet valve 
directly, without the need for any sort of lever ar- 
rangement. 15 

3. A pressure regulator according to claim 1 or claim 
2, wherein the diaphragm is positioned such that the 
necessary deflection of the diaphragm required to 
open the inlet valve can be achieved by removing 20 
fluid from the space between the diaphragm and in- 
let valve. 

4. A pressure regulator according to any of claims 1 

to 3, wherein the inlet valve arrangement comprises 25 
a poppet valve having a valve member and a valve 
stem, the valve stem extending from said valve 
member into the first chamber, along an axis pass- 
ing through the in let port, said valve member having 
a shoulder sealably engaging with a bead seat 30 
~aroundsaid~ihTet porfso as T6~ seal" the inleTport, " " 
biasing means urging the said shoulder against said 
bead seat. 

5. A pressure regulator according to any of claims 1 35 
to 4, further comprising means for introducing fluid 

to the first chamber. 

6. A pressure regulator according to claim 5, wherein 

the second chamber incorporates an exhaust port, 40 
the exhaust port having an exhaust valve positioned 
therein. 

7. A pressure regulator according to claim 6, wherein 
the exhaust port is positioned opposite said inlet 
valve, within said diaphragm, said valve stem hav- 
ing, or being connected to, at the end opposite the 
valve member, an outwardly extending flange, the 
flange co-operating with a valve seat around the ex- 
haust port so as to function as an exhaust valve, so 
wherein, when the diaphragm is deflected towards 

the inlet valve, the valve seat is urged against said 
flange so as to seal the first chamber from the sec- 
ond chamber and open the inlet valve, and when 
the diaphragm is deflected away from said inlet 55 
valve, a gap is formed between the valve seat and 
flange allowing the exhaust of fluid through the ex- 
haust port into the second chamber. 



8. A pressure regulator according to any preceding 
claim, wherein a Venturi tube extends from an open- 
ing in the baffle plate away from the diaphragm and 
along the outlet flow path such that, upon removal 
of fluid from the chamber, the pressure in the gap 
between the baffle plate and diaphragm is reduced 
by the Venturi tube accordingly. 

9. A pressure regulator according to claim 8, wherein 
the Venturi tube is positioned adjacent a wall of the 
outlet tract such that the flow rate through the Ven- 
turi tube is increased by the presence of Boundary 
Layer Effects. 

10. A pressure regulator according to any preceding, 
wherein the removal of fluid from within the cham- 
ber is via a tube communicating with the interior of 
said chamber. 

11. A pressure regulator according to any of claims 5 
to 1 0, wherein the introduction of fluid into the cham- 
ber is via a tube communicating with the interior of 
said chamber. 

12. A pressure regulator according to any of claims 8 
to 11, wherein the introduction of fluid to, and re- 
moval of fluid from the chamber, is via a single tube. 

13. A pressure regulator according to any preceding 
claim, wherein the baffle plate is constructed from 
a heat absorbent material I such as~aTuminium or" 
brass whereby, upon exhalation by the user, heat 
exchange occurs between the exhaled fluid and the 
baffle plate. 

14. A pressure regulator according to claim 1 4, wherein 
the baffle plate is further provided with protrusions 
or recesses, or both, to increase the heat transfer 
area. 

15. A pressure regulator according to any of the pre- 
ceding claims, further incorporating a load spring 
positioned so as to deflect the diaphragm and actu- 
ate partial opening of said inlet valve. 

16. A pressure regulator according to claim 1 5, wherein 
the load spring is adjustable. 

17. A pressure regulator according to any preceding 
claim, in the form of a breathing demand valve, 
whereby removal of gas from the chamber is 
through inhalation by the user. 

18. A pressure regulator according to any of claims 5 
to 17, in the form of a breathing demand valve, 
wherein the introduction of fluid to the chamber is 
through exhalation by the user. 
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19. A pressure regulator according to any of claims 8 
to 1 8, wherein the relative position and proximity of 
the inlet port and removal tube allows fluid to flow 
along the path between the inlet port and removal 

at a substantially constant speed. 5 

20. A pressure regulator suitable for use as a breathing 
demand valve in various self-contained breathing 
apparatus, comprising a primary chamber and a 
convoluted diaphragm, the diaphragm being 10 
mounted within the primary chamber so as to pro- 
vide a fluid tight seal around its rim, while isolating 
the convoluted section of the diaphragm from ma- 
terial distortion due to rim clamping or sealing forc- 
es. 15 
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